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(57) ABSTRACT

An integrated circuit includes a first internal voltage generat-
ing unit configured to receive an external power and to gen-
erate a first internal voltage, and a second internal voltage
generating unit configured to receive the first internal voltage,
and to generate a second internal voltage having an absolute
value of a target voltage level that is less than an absolute
value of the first internal voltage, wherein the second internal
voltage generating unit is initially enabled at a later time than
the first internal voltage generating unit is initially enabled.
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INTEGRATED CIRCUIT

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority of Korean patent
application number 10-2009-0059793, filed on Jul. 1, 2009,
which is incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

Exemplary embodiments of the present invention relate to
an integrated circuit, and more particularly, to an integrated
circuit for generating an internal voltage.

An integrated circuit receives an external voltage, gener-
ates internal voltages having various voltage levels, and forms
an internal circuit using these internal voltages.

FIG. 1 is a circuit diagram illustrating a conventional inte-
grated circuit.

Referring to FIG. 1, the conventional integrated circuit
includes a power-up signal generating unit 11, a first internal
voltage generating unit 12 and a second internal voltage gen-
erating unit 13.

The power-up signal generating unit 11 generates a power-
up signal PWRUP in response to a voltage level of a power
supply voltage VDD provided by an external power supply.
For reference, the power-up signal PWRUP is activated when
the power supply voltage VDD exceeds a predetermined volt-
age level.

The first internal voltage generating unit 12 receives a
ground voltage VSS and the power-up signal PWRUP, and
generates a first internal voltage VINT1 in response to the
power-up signal PWRUP. That is, when the power-up signal
PWRUP is activated, the first internal voltage VINT1 is gen-
erated.

The first internal voltage generating unit 12 includes an
internal voltage level detecting block 121, a periodic pulse
generating block 122, and a charge pumping block 123.

The internal voltage level detecting block 121 detects
whether the first internal voltage VINT1 is a target voltage,
and outputs a voltage detection signal V_DET. The periodic
pulse generating block 122 receives the voltage detection
signal V_DET and the power-up signal PWRUP, and gener-
ates a periodic pulse signal OSC in response to the voltage
detection signal V_DET and the power-up signal PWRUP.
The charge pumping block 123 receives the periodic pulse
signal OSC, and utilizes the ground voltage VSS to generate
the first internal voltage VINT1 by performing a charge
pumping operation in response to the periodic pulse signal
OSC.

When the power-up signal PWRUP is activated, the peri-
odic pulse generating block 122 outputs the periodic pulse
signal OSC having a specific period, and the charge pumping
block 123 generates the first internal voltage VINT1 using the
periodic pulse signal OSC.

The second internal voltage generating unit 13 receives the
first internal voltage VINT1 as a driving power and generates
a second internal voltage VINT2 higher than the first internal
voltage VINT1 in response to the power-up signal PWRUP.

Herein, the first internal voltage VINT1 is a negative volt-
age. Before the power-up signal PWRUP is activated, the
ground voltage VSS is transferred to a first negative voltage
terminal VBB through a first NMOS transistor MN1. After
the power-up signal PWRUP is activated, the first internal
voltage VINT1 is transferred to the first negative voltage
terminal VBB.
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Further, the second internal voltage VINT2 is a negative
voltage. Before the power-up signal PWRUP is activated, the
ground voltage VSS is transferred to a second negative volt-
age terminal VBBW through a second NMOS transistor
MN2. After the power-up signal PWRUP is activated, the first
internal voltage VINT1 is transferred to the second negative
voltage terminal VBBW.

FIG. 2 is a graph illustrating a voltage change according to
an internal operation of an integrated circuit shown in FIG. 1.

Referring to FIG. 2, before the power-up signal PWRUP is
activated, the first negative voltage terminal VBB and the
second negative voltage terminal VBBW maintain a ground
voltage. After the power supply voltage VDD exceeds a pre-
determined voltage level, the power-up signal PWRUP is
shifted to a low level voltage and is activated.

If the power-up signal PWRUP is activated, the first inter-
nal voltage generating unit 12 generates and transfers the first
internal voltage VINT1 to the first negative voltage terminal
VBB, and the second internal voltage generating unit 13
generates the second internal voltage VINT?2 using the first
internal voltage VINT1 and transfers the second internal volt-
age VINT2 to the second negative voltage terminal VBBW.

Meanwhile, the second internal voltage VINT?2 is gener-
ated using the first internal voltage VINT1 as an operating
power voltage. Accordingly, if a large amount of the second
internal voltage VINT?2 is consumed before the first internal
voltage VINT1 is stabilized, the second internal voltage
VINT2 increases up to a voltage level of a ground voltage
VSS, and therefore, the first internal voltage VINT1 may also
increase up to the voltage level of the ground voltage VSS. As
described above, if an internal voltage is unstable, an internal
circuit using the internal voltage may malfunction.

SUMMARY OF THE INVENTION

An embodiment of the present invention is directed to an
integrated circuit for generating a stable internal voltage.

In accordance with an embodiment of the present inven-
tion, an integrated circuit includes a first internal voltage
generating unit configured to receive an external power and to
generate a first internal voltage, and a second internal voltage
generating unit configured to receive the first internal voltage,
and to generate a second internal voltage having an absolute
value of a target voltage level that is less than an absolute
value of the first internal voltage, wherein the second internal
voltage generating unit is initially enabled at a later time than
the first internal voltage generating unit is initially enabled.

The first internal voltage generating unit may be config-
ured to be enabled and to generate the first internal voltage
before a power-up signal is activated, and the second internal
voltage generating unit may be configured to be enabled and
to generate the second internal voltage after the power-up
signal is activated.

The first internal voltage and the second internal voltage
may be negative voltages.

The first internal voltage and the second internal voltage
may be positive voltages.

The first internal voltage may be used as a bias voltage of a
transistor.

The second internal voltage may be used as an inactivation
control voltage of a transistor.

The first internal voltage generating unit may include an
internal voltage level detecting block configured to detect
whether the first internal voltage reaches a target voltage
level, and to output a voltage detection signal a periodic pulse
generating block configured to generate a periodic pulse sig-
nal in response to the voltage detection signal, and a charge
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pumping block configured to generate the first internal volt-
age using an external voltage by performing a charge pump-
ing in response to the periodic pulse signal.

The second internal voltage generating unit includes a
voltage regulator configured to receive the first internal volt-
age and to output the second internal voltage.

In accordance with another embodiment of the present
invention, an integrated circuit includes a first power-up sig-
nal generating unit configured to generate a first power-up
signal activated in response to a voltage level of a power
supply voltage provided by an external voltage supply, a
second power-up signal generating unit configured to gener-
ate a second power-up signal which is activated at a later time
than the first power-up signal, a first internal voltage gener-
ating unit configured to receive an external power voltage and
to generate the first internal voltage in response to the first
power-up signal, and a second internal voltage generating
unit configured to receive the first internal voltage as an
operating power voltage, and to generate the second internal
voltage having an absolute value of a target voltage level that
is less than an absolute value of the first internal voltage in
response to the second power-up signal.

The integrated circuit may further include a first switching
unit configured to transfer the first internal voltage or the
external power voltage to a first internal voltage terminal in
response to the first power-up signal, and a second switching
unit configured to transfer the second internal voltage or the
external power voltage to a second internal voltage terminal
in response to the second power-up signal.

The first internal voltage and the second internal voltage
may be negative voltages.

The first internal voltage and the second internal voltage
may be positive voltages.

The first internal voltage may be used as a bias voltage of a
transistor.

The second internal voltage may be used as an inactivation
control voltage of a transistor.

The first internal voltage generating unit includes an inter-
nal voltage level detecting block configured to detect whether
the first internal voltage reaches a target voltage level, and to
output a voltage detection signal, a periodic pulse generating
block configured to generate a periodic pulse signal in
response to the voltage detection signal and the first power-up
signal, and a charge pumping block configured to generate the
first internal voltage using an external voltage by performing
a charge pumping in response to the periodic pulse signal.

The second internal voltage generating unit includes a
voltage regulator configured to receive the first internal volt-
age and to output the second internal voltage in response to
the second power-up signal.

In accordance with another embodiment of the present
invention, an integrated circuit includes a first internal voltage
generating unit configured to receive an external power volt-
age, and to generate a first internal voltage by performing a
charge pumping before a power-up signal is activated, and a
second internal voltage generating unit configured to receive
the first internal voltage as an operating power voltage, and to
generate a second internal voltage having an absolute value of
a target voltage level that is less than an absolute value of the
first internal voltage after the power-up signal is activated.

The integrated circuit may further include a switching unit
configured to transfer the second internal voltage or the exter-
nal power voltage to an internal voltage terminal in response
to the power-up signal.

The integrated circuit may further include a power-up sig-
nal generating unit configured to generate the power-up sig-
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nal, which is activated in response to a voltage level of a
power supply voltage provided by an external power supply.

The first internal voltage and the second internal voltage
may be negative voltages.

The first internal voltage and the second internal voltage
may be positive voltages.

The first internal voltage may be used as a bias voltage of a
transistor.

The second internal voltage may be used as an inactivation
control voltage of a transistor.

The first internal voltage generating unit may include an
internal voltage level detecting block configured to detect
whether the first internal voltage reaches a target voltage
level, and to output a voltage detection signal, a periodic pulse
generating block configured to generate a periodic pulse sig-
nal in response to the voltage detection signal and the power-
up signal, and a charge pumping block configured to generate
the first internal voltage using an external voltage by perform-
ing a charge pumping in response to the periodic pulse signal.

The second internal voltage generating unit may include a
voltage regulator configured to receive the first internal volt-
age and to output the second internal voltage in response to
the power-up signal.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a circuit diagram illustrating a conventional inte-
grated circuit.

FIG. 2 is a graph illustrating a voltage change according to
an internal operation of an integrated circuit shown in FIG. 1.

FIG. 3 is a circuit diagram illustrating an integrated circuit
in accordance with a first embodiment of the present inven-
tion.

FIG. 4 is a graph illustrating a voltage change according to
aninternal operation of the integrated circuit shown in FIG. 3.

FIG. 5 is a circuit diagram illustrating an integrated circuit
in accordance with a second embodiment of the present
invention.

FIG. 6 is a graph illustrating a voltage change according to
aninternal operation of the integrated circuit shown in FIG. 5.

DESCRIPTION OF SPECIFIC EMBODIMENTS

Exemplary embodiments of the present invention will be
described below in more detail with reference to the accom-
panying drawings. The present invention may, however, be
embodied in different forms and should not be construed as
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this application will be
thorough and complete, and will fully convey the scope of the
present invention to those skilled in the art. Throughout the
disclosure, like reference numerals refer to like parts through-
out the various figures and embodiments of the present inven-
tion.

The drawings are not necessarily to scale and in some
instances, proportions may have been exaggerated in order to
clearly illustrate features of the embodiments.

FIG. 3 is a circuit diagram illustrating an integrated circuit
in accordance with a first embodiment of the present inven-
tion.

As shown in FIG. 3, the integrated circuit in accordance
with a first embodiment of the present invention includes a
first power-up signal generating unit 31, a second power-up
signal generating unit 32, a first internal voltage generating
unit 33, and a second internal voltage generating unit 34.
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The first power-up signal generating unit 31 generates a
first power-up signal PWRUP which is activated in response
to a voltage level of a power supply voltage VDD provided by
an external power supply.

The second power-up signal generating unit 32 generates a
second power-up signal PWRUP_W which is activated at a
later time than the first power-up signal PWRUP.

The first internal voltage generating unit 33 receives a
ground voltage VSS and the first power-up signal PWRUP,
and generates a first internal voltage VINT1 in response to the
first power-up signal PWRUP.

The first internal voltage generating unit 33 includes an
internal voltage level detecting block 331, a periodic pulse
generating block 332, and a charge pumping block 333.

The internal voltage level detecting block 331 receives the
first internal voltage VINT1, detects whether the first internal
voltage VINT1 reaches a predetermined voltage level, and
outputs a voltage detecting signal V_DET.

The periodic pulse generating block 332 receives the volt-
age detecting signal V_DET and the first power-up signal
PWRUP, and generates a periodic pulse signal OSC in
response to the first power-up signal PWRUP and the voltage
detecting signal V_DET.

The charge pumping block 333 receives the periodic pulse
signal OSC, and utilizes the ground voltage VSS to generate
the first internal voltage VINT1 by performing a charge
pumping in response to the periodic pulse signal OSC.

The second internal voltage generating unit 34 receives the
first internal voltage VINT1 as an operating power voltage
and a second power-up signal PWRUP_W, and generates a
second internal voltage VIN'T2 having an absolute value of a
target voltage level that is less than an absolute value of the
first internal voltage VINT1 in response to the second power-
up signal PWRUP_W.

The second internal voltage generating unit 34 includes a
voltage regulator for receiving the first internal voltage
VINT1 and outputting the second internal voltage VINT2 in
response to the second power-up signal PWRUP_W.

For reference, the integrated circuit in accordance with the
first embodiment of the present invention may further include
a first switching unit MN1 and a second switching unit MN2.

The first switching unit MN1 transfers the ground voltage
VSS or the first internal voltage VINT1 to a first internal
voltage terminal VBB in response to the first power-up signal
PWRUP. The second switching unit MN2 transfers the
ground voltage VSS or the second internal voltage VINT?2 to
a second internal voltage terminal VBBW in response to the
second power-up signal PWRUP_W. Each of the first and
second switching units MN1 and MN2 include an NMOS
transistor.

It is assumed that the first internal voltage VINT1 and the
second internal voltage VINT?2 are negative voltages in the
first embodiment of the present invention.

A detailed operation of the integrated circuit in accordance
with the first embodiment of the present invention will be
described below.

The first power-up signal generating unit 31 and the second
power-up signal generating unit 32 generate the first power-
up signal PWRUP and the second power-up signal
PWRUP_W, respectively, which are activated in response to
the power supply voltage VDD provided by an external power
supply.

For reference, the first power-up signal PWRUP and the
second power-up signal PWRUP_W are activated when the
power supply voltage VDD exceeds a predetermined voltage
level.
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The first internal voltage generating unit 33 receives the
ground voltage VSS and the first power-up signal PWRUP,
and generates the first internal voltage VINT1 in response to
the first power-up signal PWRUP. That is, the first internal
voltage VINT1 is generated when the first power-up signal
PWRUP is activated.

The second internal voltage generating unit 34 receives the
first internal voltage VINT1 as an operating power voltage
and a second power-up signal PWRUP_W, and generates a
second internal voltage VINT2, having an absolute value of a
target voltage level that is less than an absolute value of the
first internal voltage VINT1, in response to the second power-
up signal PWRUP_W.

Before the first power-up signal PWRUP is activated, the
ground voltage VSS is transferred to the first internal voltage
terminal VBB through the first NMOS transistor MN1. After
the first power-up signal PWRUP is activated, the first inter-
nal voltage VINT1 is transferred to the first internal voltage
terminal VBB.

Before the second power-up signal PWRUP_W is acti-
vated, the ground voltage VSS is transferred to the second
internal voltage terminal VBBW through the second NMOS
transistor MN2. After the second power-up signal
PWRUP_W is activated, the second internal voltage VINT2
is transferred to the second internal voltage terminal VBBW.

FIG. 4 is a graph illustrating a voltage change according to
aninternal operation of the integrated circuit shown in FIG. 3.

As shown in FIG. 4, before the first power-up signal
PWRUP and the second power-up signal PWRUP_W are
activated, the first internal voltage terminal VBB and the
second internal voltage terminal VBBW maintain a ground
voltage. If the power supply voltage VDD exceeds a prede-
termined voltage level, the first power-up signal PWRUP is
shifted to a low level voltage and is activated. After the first
power-up signal PWRUP is activated, the second power-up
signal PWRUP_W is shifted to a low level voltage and is also
activated.

If the first power-up signal PWRUP is activated, the first
internal voltage generating unit 33 generates and transfers the
first internal voltage VINT1 to the first internal voltage ter-
minal VBB. If the second power-up signal PWRUP_W is
activated, the second internal voltage generating unit 34 gen-
erates and transfers the second internal voltage VINT2 to the
second internal voltage terminal VBBW using the first inter-
nal voltage VINT1.

Because the integrated circuit in accordance with the first
embodiment of the present invention uses a voltage regulator
scheme for generating the second internal voltage VINT2
using the first internal voltage VINT1, after the first internal
voltage VINT1 is sufficiently stabilized, the stability of the
internal voltage is improved. Accordingly, if the first internal
voltage VINT1 and the second internal voltage VINT2 are
used as a control voltage for deactivating a transistor and a
bias voltage of a transistor, the leakage current of the transis-
tor is decreased, thereby improving the operation stability of
the transistor.

FIG. 5 is a circuit diagram illustrating an integrated circuit
in accordance with a second embodiment of the present
invention.

As shown in FIG. 5, the integrated circuit in accordance
with the second embodiment of the present invention includes
afirstinternal voltage generating unit 52 and a second internal
voltage generating unit 53.

The first internal voltage generating unit 52 receives a
ground voltage VSS and generates a first internal voltage
VINT1 by performing a charge pumping before the power-up
signal PWRUP is activated.
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The first internal voltage generating unit 52 includes an
internal voltage level detecting block 521, a periodic pulse
generating block 522, and a charge pumping block 523.

The internal voltage level detecting block 521 receives the
first internal voltage VINT1, detects whether the first internal
voltage VINT1 reaches a target voltage level, and outputs a
voltage detecting signal V_DET.

The periodic pulse generating block 522 generates a peri-
odic pulse signal OSC in response to an inverted power-up
signal PWRUPB (which is generated by an inverter INV
configured to invert the power-up signal PWRUP) and the
voltage detecting signal V_DET. The periodic pulse generat-
ing block 522 outputs the periodic pulse signal OSC having a
specific period before the power-up signal PWRUP is acti-
vated.

The charge pumping block 523 generates the first internal
voltage VINT1 by performing the charge pumping in
response to the periodic pulse signal OSC.

The second internal voltage generating unit 53 receives the
first internal voltage VINT1 as an operating power voltage
and generates a second internal voltage VINT2, having an
absolute value of a target voltage that is less than that of an
absolute value of the first internal voltage VINT1, after the
power-up signal PWRUP is activated.

The second internal voltage generating unit 53 includes a
voltage regulator for receiving the first internal voltage
VINT1 and outputting the second internal voltage VINT2 in
response to the power-up signal PWRUP.

For reference, the integrated circuit in accordance with the
second embodiment of the present invention may further
include a switching unit MN1 and a power-up signal gener-
ating unit 51.

The switching unit MN1 transfers the second internal volt-
age VINT2 or the ground voltage VSS to an internal voltage
terminal VBBW in response to the power-up signal PWRUP.
The switching unit MN1 includes an NMOS transistor.

The power-up signal generating unit 51 generates the
power-up signal PWRUP that is activated in response to a
voltage level of the power supply voltage provided by an
external power supply.

It is assumed that the first internal voltage VINT1 and the
second internal voltage VINT2 are negative voltages.

Hereinafter, the operation of the integrated circuit will be
described in more detail.

The power-up signal generating unit 51 generates the
power-up signal PWRUP that is activated in response to a
voltage level of a power supply voltage VDD provided by an
external power supply. The power-up signal PWRUP is acti-
vated when the power supply voltage VDD exceeds a prede-
termined voltage level.

The first internal voltage generating unit 52 receives the
ground voltage VSS, and generates the first internal voltage
VINT1 by performing a charge pumping before the power-up
signal PWRUP is activated.

The second internal voltage generating unit 53 receives the
first internal voltage VINT1 as an operating power voltage,
and generates the second internal voltage VINT2, having a
voltage level higher than the first internal voltage VINT1,
after the power-up signal PWRUP is activated.

The first internal voltage VINT1 is transferred to the first
internal terminal VBB. Because the first internal voltage
VINT1 is generated before the power-up signal PWRUP is
activated, a voltage level of the first internal voltage terminal
VBB decreases and reaches a target voltage level, before the
power-up signal PWRUP is activated.

The second internal voltage VINT? is transferred to a sec-
ond internal voltage terminal VBBW. Before the power-up
signal PWRUP is activated, the ground voltage VSS is trans-
ferred to the second internal voltage terminal VBBW through
the switching unit MN1. After the power-up signal PWRUP is
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activated, the second internal voltage VINT2 is transferred to
the second internal voltage terminal VBBW.

FIG. 6 is a graph illustrating a voltage change according to
aninternal operation of the integrated circuit shown in FIG. 5.

As shown in FIG. 6, before the power-up signal PWRUP is
activated, the second internal voltage terminal VBBW main-
tains the ground voltage VSS, and the first internal voltage
terminal VBB starts to decrease to a target voltage level.
Then, when the power supply voltage VDD exceeds a prede-
termined voltage level, the power-up signal PWRUP is
shifted to a low level voltage and is activated. If the power-up
signal PWRUP is activated, the second internal voltage gen-
erating unit 53 generates the second internal voltage VINT2
using the first internal voltage VINT1 and transfers the second
internal voltage VINT2 to the second internal voltage termi-
nal VBBW.

Because the integrated circuit in accordance with the sec-
ond embodiment of the present invention uses a voltage regu-
lator scheme for generating the second internal voltage
VINT?2 using the first internal voltage VINT1, after the first
internal voltage VINT1 is sufficiently stabilized, the stability
of the internal voltage is improved. Accordingly, if the first
internal voltage VINT1 and the second internal voltage
VINT2 are used as a control voltage for deactivating a tran-
sistor and a bias voltage of a transistor, the leakage current of
the transistor is decreased, thereby improving the operation
stability of the transistor.

As described above, because the second internal voltage
VINT?2 is generated using the first internal voltage VINT1
after the first internal voltage is sufficiently stabilized, even
though the second internal voltage VINT2 is largely con-
sumed in an initializing process of the first internal voltage
VINT1, the voltage change of the second internal voltage
VINT2 is sufficiently controlled.

The integrated circuit of an embodiment of the present
invention improves the stability of an internal voltage by
using a voltage regulator scheme for generating a second
internal voltage using a first internal voltage after the first
internal voltage is fully stabilized.

Accordingly, if the first internal voltage and the second
internal voltage are used as a bias voltage of a transistor and
an inactivation control voltage of the transistor, a leakage
current is decreased and an operation stability of the transistor
is improved.

While the present invention has been described with
respect to the specific embodiments, it will be apparent to
those skilled in the art that various changes and modifications
may be made without departing from the spirit and scope of
the invention as defined in the following claims.

For example, an active high level or an active low level
corresponding to the activation state of a signal or a circuit
may be used interchangeably in accordance with additional
embodiments of the present invention.

Moreover, the configuration of a transistor may be changed
to implement the same operation. That is, a PMOS transistor
may substitute for an NMOS transistor. Likewise, the con-
figuration of a logic gate may be changed to perform the same
function.

What is claimed is:

1. An integrated circuit, comprising:

afirst internal voltage generating unit configured to receive
an external power and to generate a first internal voltage;
and

a second internal voltage generating unit configured to
receive the first internal voltage, and to generate a sec-
ond internal voltage having an absolute value of a target
voltage level that is less than an absolute value of the first
internal voltage,
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wherein the second internal voltage generating unit is ini-
tially enabled at a later time than the first internal voltage
generating unit is initially enabled, and

wherein the first internal voltage generating unit is config-
ured to be enabled and to generate the first internal
voltage before a power-up signal is activated, and the
second internal voltage generating unit is configured to
be enabled and to generate the second internal voltage
after the power-up signal is activated.

2. The integrated circuit of claim 1, wherein the first inter-
nal voltage and the second internal voltage are negative volt-
ages.

3. The integrated circuit of claim 1, wherein the first inter-
nal voltage and the second internal voltage are positive volt-
ages.

4. The integrated circuit of claim 2, wherein the first inter-
nal voltage is used as a bias voltage of a transistor.

5. The integrated circuit of claim 2, wherein the second
internal voltage is used as an inactivation control voltage of a
transistor.

6. The integrated circuit of claim 1, wherein the first inter-
nal voltage generating unit comprises:

an internal voltage level detecting block configured to
detect whether the first internal voltage reaches a target
voltage level, and to output a voltage detection signal;

a periodic pulse generating block configured to generate a
periodic pulse signal in response to the voltage detection
signal; and

a charge pumping block configured to generate the first
internal voltage using an external voltage by performing
a charge pumping in response to the periodic pulse sig-
nal.

7. The integrated circuit of claim 1, wherein the second

internal voltage generating unit comprises:

a voltage regulator configured to receive the first internal
voltage and to output the second internal voltage.

8. An integrated circuit, comprising:

a first power-up signal generating unit configured to gen-
erate a first power-up signal activated in response to a
voltage level of a power supply voltage provided by an
external voltage supply;

a second power-up signal generating unit configured to
generate a second power-up signal which is activated at
a later time than the first power-up signal;

afirst internal voltage generating unit configured to receive
an external power voltage and to generate the first inter-
nal voltage in response to the first power-up signal; and

a second internal voltage generating unit configured to
receive the first internal voltage as an operating power
voltage, and to generate the second internal voltage hav-
ing an absolute value of a target voltage level that is less
than an absolute value of the first internal voltage in
response to the second power-up signal.

9. The integrated circuit of claim 8, further comprising:

afirst switching unit configured to transfer the first internal
voltage or the external power voltage to a first internal
voltage terminal in response to the first power-up signal;
and

a second switching unit configured to transfer the second
internal voltage or the external power voltage to a second
internal voltage terminal in response to the second
power-up signal.

10. The integrated circuit of claim 8, wherein the first
internal voltage and the second internal voltage are negative
voltages.

11. The integrated circuit of claim 8, wherein the first
internal voltage and the second internal voltage are positive
voltages.

12. The integrated circuit of claim 8, wherein the first
internal voltage is used as a bias voltage of a transistor.
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13. The integrated circuit of claim 8, wherein the second
internal voltage is used as an inactivation control voltage of a
transistor.

14. The integrated circuit of claim 8, wherein the first
internal voltage generating unit comprises:

an internal voltage level detecting block configured to
detect whether the first internal voltage reaches a target
voltage level, and to output a voltage detection signal;

a periodic pulse generating block configured to generate a
periodic pulse signal in response to the voltage detection
signal and the first power-up signal; and

a charge pumping block configured to generate the first
internal voltage using an external voltage by performing
a charge pumping in response to the periodic pulse sig-
nal.

15. The integrated circuit of claim 8, wherein the second

internal voltage generating unit comprises:

a voltage regulator configured to receive the first internal
voltage and to output the second internal voltage in
response to the second power-up signal.

16. An integrated circuit, comprising:

afirst internal voltage generating unit configured to receive
an external power voltage, and to generate a first internal
voltage by performing a charge pumping before a
power-up signal is activated; and

a second internal voltage generating unit configured to
receive the first internal voltage as an operating power
voltage, and to generate a second internal voltage having
an absolute value of a target voltage level that is less than
an absolute value of the first internal voltage after the
power-up signal is activated.

17. The integrated circuit of claim 16, further comprising:

a switching unit configured to transfer the second internal
voltage or the external power voltage to an internal volt-
age terminal in response to the power-up signal.

18. The integrated circuit of claim 16, further comprising:

a power-up signal generating unit configured to generate
the power-up signal, which is activated in response to a
voltage level of a power supply voltage provided by an
external power supply.

19. The integrated circuit of claim 16, wherein the first
internal voltage and the second internal voltage are negative
voltages.

20. The integrated circuit of claim 16, wherein the first
internal voltage and the second internal voltage are positive
voltages.

21. The integrated circuit of claim 16, wherein the first
internal voltage is used as a bias voltage of a transistor.

22. The integrated circuit of claim 16, wherein the second
internal voltage is used as an inactivation control voltage of a
transistor.

23. The integrated circuit of claim 16, wherein the first
internal voltage generating unit comprises:

an internal voltage level detecting block configured to
detect whether the first internal voltage reaches a target
voltage level, and to output a voltage detection signal;

a periodic pulse generating block configured to generate a
periodic pulse signal in response to the voltage detection
signal and the power-up signal; and

a charge pumping block configured to generate the first
internal voltage using an external voltage by performing
a charge pumping in response to the periodic pulse sig-
nal.

24. The integrated circuit of claim 16, wherein the second

internal voltage generating unit comprises:

a voltage regulator configured to receive the first internal
voltage and to output the second internal voltage in
response to the power-up signal.
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